A new modification for improving shear bond strength and other mechanical properties of conventional glass-ionomer restorative materials.
To study the effect of addition of poly(acrylamide-co-sodium acrylate) copolymer and/or TiO2 nanoparticles on the mechanochemical properties of conventional glass ionomer (GIC)-based restorative materials. The copolymer was prepared, characterized and then added, either separately or in combination with different proportions of TiO2 nanoparticles to the conventional GIC powder. The developed composites were characterized using FTIR spectrometry, x-ray diffraction, and scanning electron microscopy. The mechanical properties of the obtained series of modified GIC formulations were investigated in comparison with other formulations containing only TiO2 nanoparticles through testing their compressive strength, flexural strength, and dentin shear bond strength. The preliminary data of the study showed a significant increase in the compressive strength of the conventional GIC after addition of 3% and 5% TiO2 nanoparticles by weight, but 7% decreased it. Upon addition of copolymer, the compressive strength was lower than that of the conventional GIC. The highest average compressive strength value was obtained upon incorporation of 7% 1:1 combination of copolymer-TiO2 nanoparticles. The results also demonstrated a significant increase in the flexural strength values after addition of both copolymer and TiO2 nanoparticles to the GIC powder. In addition, the results revealed a significant increase in values of dentin shear bond strength after copolymer addition with the highest value noted upon addition of 7% by weight of copolymer. The new series of modified glass ionomers developed here can be tailored to act as restorative materials with high quality performance in high stress-bearing areas.